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x-archive-meta-abstract: Methods of economizing time can be considered with reference to the design and disposition of apparatus; or with reference to the experimental observations; or with reference to the computation of the result. In connection with the problem of designing (or  adjusting) apparatus so as to secure the most favorable result in a limited time, a criterion for best magnitudes, previously proposed, is here further considered, and illustrated by an application to the interferometer. Investigation of economy of time in taking the observations themselves leads to two distinct problems: first, that of the division of time amongst the components of an indirect measurement; second, that of the best grouping of observations in determining anyone, quantity. The solution of the first problem comes out in terms of three data--namely, the relative precision of, and the relative time consumed in, a single observation on the respective components ; together with the derivatives expressing the sensitiveness of the result with respect to the several components. Of these data the first two are postulated, while the third is implicitly contained in the equation which defines the measurement in question. The solution is independent of the existence of constant errors. The second problem consists in establishing the most profitable compromise between the extremes of (1) repeating a large number of readings under the same conditions (or on the same sample), in order to diminish the effect of observational errors; or (2) resting content with a lower precision on each determination, in order to cut down systematic errors by making numerous independent determinations (or by trying many different samples). The most economical number of observations to make in any one group before stopping to change conditions (or to set up a new sample) in preparation for a new group is directly expressible in terms of two postulated data: first, the ratio of the average observational error to the average systematic error anticipated; and, second, the ratio of the time required in preparing  for a new group to the time used in a single observation. This result is independent of the total time available.  The first problem is illustrated by the division of time in a gravity determination by Kater's pendulum; the second, by the determination of the heat of combustion of coal from a series of samples. A combination of the two problems may also arise. The solution is equally  traightforward. Finally, in regard to computation, the availability of an automatic device for linear least-squares  adjustment makes it now desirable to have some means of throwing an assumed relation into linear form without disturbing the relative weights of the observations. A general formula for doing this is here proposed, and applied to the determination of thermal expansion coefficients. Throughout, the object of the paper is to establish certain general principles governing the accuracy  attainable in physical measurements, independently of the particular apparatus or process in question.
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